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(54) APPARATUS FOR CONTROLLING FUEL REFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel reformer 
controlling apparatus for managing the peak temperature 
of a reformation reactor by using a small number of 
thermometers, controlling the supply amount of fuel 
according to the degree of deterioration of the 
reformation reactor and announcing the fact that the 
reformation reactor is deteriorated to such a degree that 
the performance of the reformation reactor can not be 
kept when the fact is detected. 
SOLUTION: A temperature sensor 9 measures the 
temperature of the reformation reactor 1 . A temperature 
estimating part 45 estimates the estimate of the peak 
temperature being the highest temperature of the reactor 
1 according to operation conditions and the temperature 
measured by the sensor 9. A deterioration estimating part 46 estimates the estimate of 
deterioration showing the degree of deterioration of the reactor 1 according to a deviation 
between the estimate of the peak temperature and the temperature measured by the sensor 
9. An information presenting unit 32 announces abnormality when the estimate of 
deterioration exceeds a prescribed value. A targeted value producing part 42 restricts the 
supply amount of the fuel to be generated according to the estimate of deterioration. 
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[0066] **w©^fcji3e*a«. ^wsisn i © 

•T4. 

50 [ 0 0 6 7 ] ( 1 ) #immU 4 6 BSSJi^SR 4 5 "C 
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[0 06 8 ] ( 2 ) &< mfcZK 4 6 1 <D& 

«««««« 3 2 tt, ^>XF;M>h;^ 

[0 0 6 9 ] ( 3 ) WffiEM 4 6 aAffttttttffiKH 

3 4i3fs*«»«tti8iB3 Komtm^h^^mmm: 

3 3*6*fflSn/c*JI*J;b«U, a«*fb*«t^r 
*HMlr«, g^h>>u^^tB^g3 3^r^-fe 

[0 0 7 0 ] Mffi2 6 tt«f«iffc#fle 1 2 ccg^^nx 

[0 0 7 1 ] ^28tt, 1 2 */c 

ftl/T(Kttfl§*-*3 0*(B»Si* *Wj£fWHIfc&<t 
[0 07 2 ] 3tl«lt*di8g3 1 tt, 3fcH2§2 7 K: <fc 

^*»2 9©^*to»*«iu-r-S'c*a. xmmm 

[0 0 7 3 ]#CtC, H2CD^P-^-f - h^rM^Ur, 
SffiJfg£S|54 5ac/*{Hi3e»4 6<D«i^*S»IBtcSttl8 

[0 0 7 5] *gSS»KfflSr 0 1 ©SMBKlSS 1 <DtA 
feL«S»»--«fe±IB2*ff«:»|fcL/T^awn 

ffl««3 3*q*HJb:te K^A<Dg#h;u*#»j^ffi 
[0 07 7] Xf^'S3 rtt, *KSISS 1 KflttSS 
[0 07 8 ]^f^S4m 5b(CK»i&^S»fc 
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<Dummmi*nm?z>tc&>. B3fc^r«fc5*»»g: 
[0079] ^S5m 4-ceaib 

fcfflaSliJEffl*, *f«jatt<oafJ3Effl[*#IRL/-C»iE-r 
& 0 c©*iIEecfflc»*liiE«©l|ElH©fc«>K:, ej(SSK 
10 Slrt©«tK<b^^i^6iaaffliEffl«:*«)4H4a> 
J: 3 ft-?* ^^H^r^, fBtftur*J<o H4*s 

[008 0] Xf^'S6TO, *f^:/S 5T*tf>/c 

20 [0 0 8 1 ] Xf vV'S 1 0, S16W S6r#?tH 

[0 0 8 2 ] ^HJfcJBM-Ctt. H 5 tCjjkTJc: 5 CC, c o 
nst2<bconst 3il^2o©Blf£I (Mffi) i 

[0083] Xf '^S 1 Ottt, I err I > c o n 
s t 3"C*5j(i\ S^**iJffiTS. Xr^'S 1 0<D3k 

30 ^it^o xr^s i ocD^ft^Mjasnttwti«. x 

1 1 ^M^o 

[0 0 8 4] Xf^'S 1 lttt, H 1 CDS* h;l^t& 
US8E3 3^»aiyyfcfi*42JU«EEVnik % A«Ktttt 
Ui^g3 4 *fctt^*#a^ffi^H3 1 ^ffib/c»f4 
1 2©H-fe^«EV r *R*iib. 

[0 0 8 5 ] Xt^^'S 1 2t(t g*-fe;bmEEVn<b 
H*fe;l/miIV r©i5}i, ^>4filc onst5i, ^:J:b 

<>L, 5*H2;U«EVntH-feJU«EVrO^^ c 
40 on s t 5<fe9^*tttfr*ntfa«^fc<hLT2pJWr-r 
4o ^HaSJBfiSTW, const5=(Vr+Vn)/ 
2*0. 5iL/Co 

[0 0 8 6 ] Xf^"S 1 3r&i, «m^fci*UBfL/ 
t, E C U 4 0 rtSU«iira«^b*iJ»rlS*«E1«T 

[0 0 8 7 ] Xf^'S 1 4W, Xf^'S 1 2CDB$ 

m&?z>mm[<DM%mm?2>o ^mmnm™. me 

50 SM^f4^±Pfifil*«^>S-&-5«^cL/Co 4fc, *H 
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jB&ttTtt, S3c-fe;UWEVn*iSI-fe;l/mffiV r *&?L 

[0 0 8 8 ] ^f77Sl 5ttt, WffiffitftgSK 3 2 * 

JM«ir£ u #*J»kttrW\ t»«R«KKKIK3 2tt. ME 
f%mJS<D A > X ;U ^ > h > ji/ft cc R» /c5> 

[0089] Xf^'Sl 6*C«, I err I > c o n 
s t 2r*S*5*k*fflS-r4. C (OWE* Ye s~e* 
titf, X-r^^S 1 7t t e r r ©tttt. «¥^t©« 

it^^i or, e c u 4 ort»*53ira¥^fc*i|»flS 

[0 09 0] *f-*^S 1 8t k S^*ffcffl(D 

iaasits^f'j^aftjis^Ji/Sttjo***. cos 
KISS^^t*^ 3 ©awsjfcg 1 ©aS5}^v v 

rrfflt iE»i5Hr*Sibr, ■ECU40F*9SI5S&11* 

O CD/at +(ui+u2+u3)*a a)/3z)*(cp* P ) 

= kl*Hl + K2*H2 - U*A*(T-Tw) 
T : 3WKJ**|*i©fifi [K] 

m:^£tiKj8 [m/s] 30 
^McD^il^, ffiS^>1f 5<£>ttWj [m3/s] /IBW<DK 
H» [m2] r:££3 0 

[ 0 0 9 7 ] u2 : y *y-;l/0>SfEii [m/s] B y 
[0 09 8] u3 : 7jc<DSfeiI 0 *©i^tefcH«te-rtt« 
[0 09 9]/c/cL, -rfiry-Jk 7k©8Sa-fe>1f«*: 

[0100] KL\*LM*s-)\,<D&£BliltA <rft*0 . 40 
- 4 9 5 0 0 [J /mol ] 

H2 : K3Ri^*^-Jl/CDSl£«i* (»S») , 1 8 96 0 
0 [ J /mol ] 
P : W^mfH [kp/m3] 
cp : ^gfcSfi [ J /(kq*K)] 
kl=Al*EXP(-£l/RT) * CCH30H) *(H20) 
k2=A2*EXP(-E2/RT)*(CH30H)*(02) 0 - 5 

[0101] [CH30H], [H20L [02]««S[mol/m3]Srg 50 
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[0 0 9 2] Xf^7'S2 Otit IIKDe r r ffiOffl 
K^S^it-C^-o/cCD^C, S^^fciWKLT, EC 

u 4 o nmm^n^tw^m^wsmr^. 

[0093] Xf77*S2 1 ^B, Xfy7'S14i|^| 
fl«C. X7";7'S 1 OCDH^-C^X^A^S^iWWfS 

£ Q *f*W&«IIH*ffit3:. Xr^7*S 14r»L/cC 
i<b|H]C:r^^> 0 

[0094]Xf^7'S22rit ^^y^SlSilHj 
Site, flHBSft»B3 2£fPl&£-t*T, &«ra£S§KD 

tt*R«{*IIK3 2 «\ MSflrttDSfOM >x > h >i 
* JH*3fcRtf fc ^ > :/*j£*TS # £ c i J: 0 . »fB£ 

fcWtt *«« OTt^. 
[0 0 9 5 ] &te*H*feJI5«8<Dafi*ffiaB4 5 

[0096] 

[11] 



• (1 ) 

To 

[ 0 1 0 2 ] R : iJ*m$L. 8.314 [3/(mol*K)] 
U : J»{gii*[D/(K*s*m2)] 
A : S(De!»ffia[m2] 

Tw:KJ2*fl-»»«[K] c4gKtt0K^»^ftOK«:ace 

[0103] z fct^ia*«iu t wH*ia**'r. 
[o 1 04] a (1 ) ^rv^a>-cit^-r^/c^^ra 

(DS^^rL [m]<b L/T, Ch*iOftNl©*yi««: 

3C (2) i^^o 
'[0105] 
[12] 

Az =L/N ••• (2) 

l*<0|ftii*»B, (3) ittS. 

[0106] 
[13] 

OCD/3z)-=a.-T.-i)/Az - (3) 
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[0 1 0 7 ] SC (2) JftoTS (1 ) X<D 
5£ (4) 
[0108] 
[&4] 

(d(T„ )/dt +(ul+u2+u3)*CT„ -T„ .,)/Az )*cp*p 
= kl*Hl+k2*H2-U*A*CT„-Tw) [J/s] •••(4) 
^Hlfe^fig-Ctt. n= 1©£3\ TOfi. ^^V- 

;u. ^ko^feifijgiTrs. ^a©?as«sa-fe>f-4© 10 
(oioQiao) *af-#-r 

[&5] 

kl=Al*EXPC-El/RT„ )*(CH30H)*CH20) 
k2=A2*EXP(-E2/RT„ )»(CH30H)*C02) 0 ■ s 

[oiio] \a.,mtmm&ft&tumwcit &<d-c, 20 

[0111] 
[$6] 

d(CH30li )/dt+ul*(CII30lt -CH30H, _ , )/A z 

= -A1*EXP(-E1/RT„ ) * (CH30H, ) * (H2Q, ) 

d(H20, )/dt+u2*(H2a -H2a - 1 )/A z 

= -A1*EXP(-E1/RT„ ) * (CH30K, ) * (H2Q, ) 

d(02„ )/dt+u3*(02.-02 n - 1 )/Az 

= -A2*EXP(-E2/RT„ )*(CH30H)*(02)° s ••• ( 5 ) 

xmrnnm-cit* wMm-c^hM^y-^^t^mM 30 
W4 2T?ncwLrt»4*n*n©a*fa*ffiote. muss 

[0112] *®sit« 1 ©^$iiiico^r©ia 

±SC(4). (5) £ttoTfcft#@«tt-eft«<!r3*< 
&6&(,>©-C^©£ 40 

[011.3] 3»jaa««*ians(cs 1 © 

A»?p*>6a<. trass*** s-r. 

$m£xz±.i£ (4) , (5) fctt^rttjrrs. 

[0 11 4 l&«ee- ±8BWM**«r 
fcJSltti •*■*&<!:«>«:. *flI#><##!lL)tAz (3£2) t? 
±SC (4) . (5) *ttr>r»W-r*«fc5«:-J-n«iJ>!Q: 

«UU(^F t 3-C^*i^^AzT'it#L.fca^*Scfc^„ fflR-fe 50 
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9 tfi&W 6 tlX (,> £{4K©a&£8B£-r . ± 
[Sffi©ffi#^^] 

as. 

[02] 3icfltS»c»©^k«e£©ttfP*WWr-57 0- 
[0 3] K»RJ£g©^«6ffir#llB*S?fclIKJfcBrt 

mxfoh. 

[05] *MSj£s©siS«^«i<bsai'jsfiii©fiM 

[06] &n&\moffi&wfcmtmmm.m£<om& 
£ z,mm4{mm<D±m t © m m% mm t *> 0 -r * 
4. 







1 - 




2- 




3- 








5- 




6- ■ 




7... 




8- 




9... 




1 0 




1 1 




1 2 




1 3 




1 4 




1 5 




1 6 




1 7 




1 8 




2 0 


^mmmmmm 


2 1 




2 2 




2 3 




24 




32 




3 5 




40 


-ECU 


4 1 




42 




4 3 




44 




45 


•■•ftKflSEW 


46 
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